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Triassic and Permian sedimentary rocks
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£rs | R . LT O 1 IR e W virad S : 2 Aiad SIS 0NN COL CCF ™ CORRELATION OF MAP UNITS Chugwater Group and Goose Egg Formation undivided—Combined thickness approximately
T ; 500 to 1,300 feet (150 to 400 m)
\i I~ Holocene L o . i
Qac | Qs Qt _ Quaternary Chugwater Group (Triassic)—Includes from top to bottom, Popo Agie Formation, Crow
[~ Pleistocene ] Mountain Sandstone, Alcova Limestone, and Red Peak Formation. The Popo Agie includes
Unconformity CENOZOIC lower limestone unit with upper ocher and purple mudstones; the Crow Mountain is reddish-
Tw P 7] N orange sandstone, locally referred to as the Jelm Formation; the Alcova is purplish gray slabby
i algal limestone; and the Red Peak is red shale, siltstone, and fine-grained sandstone (description
e | Tertia and thickness modified from Love and others, 1979)
= I Paleocene Ty
B B ~ Goose Egg Formation (Permian)—dark-red to reddish-orange shale and siltstone with
K interbedded gypsum, algal limestone, and dolomite, mainly in the lower part (description and
il [ thickness modified from Love and others, 1979)
Kle Ugper Pennsylvanian and Mississippian sedimentary rocks
Ky Cretaceous I~ Cretaceous . .
Ke Tensleep Sandstone and Amsden Formations undivided
- MESOZOIC ; ’ ; ; .
=2 g Kf Tensleep Sandstone (Pennsylvanian)—White to buff, medium- to fine-grained, massive
=2 N ;)’ EF" = Kmt — sandstone; interbedded with thin cherty limestone and dolomite beds, especially toward the
izl )LZ > % =k ﬁ% Ll J o |~ Cretaceous ] base. Upper and middle sandstones are usually characterized by large-scale cross-beds.
e = NP ) s e EA S | — Upper Jurassic | ;oo Thickness approximately 350 to 400 feet (105 to 120 m) (description and thicknesses from Ver
Js :— Lower Jurassic | Ploeg, 2004)
Unconformity . . .
Triassic Amsden Formation (Pennsylvanian and Upper Mississippian)—Includes from top to
3: Permian 7] bottom, gray to purplish limestone and dolomite, interbedded with shale, siltstone, and
Wsiantommaiy [F— sandstone; reddish-brown to maroon shale and siltstone with thin beds of sandstone and
- Pennsylvanian carbonates; and gray to buff, fine- to medium-grained, cross-bedded sandstone. Persistent
Nfis Spiz :: - Mississippian ] sandstone at base is probably Upper Mississippian Darwin Sandstone Member. Thickness
PP approximately 125 to 330 feet (38 to 100 m) (description and thicknesses from Ver Ploeg, 2004)
DESCRIPTION OF MAP UNITS BRSNSl
Quaternary surficial deposits Formation contact
Alluvial deposits (Holocene)—Unconsolidated and poorly consolidated clay, silt, sand, and /g_ Shannon Sandstone Member of Cody Shale—Base of unit shown
1, mainly in channel der belt of creeks and rivers. Includes 1 tlevel t o . L . .
i;‘;esi’t;niil ergfl g £ tﬁ? estr(:’,l;urillizazﬁl ;;s ¢ OF CTeeks and rivers. Hicludes lowest fevel fetrace —* —=  Fault—Bar and ball on downthrown block; arrows indicate relative direction of oblique-slip
movement. No indication on fault trace indicates undetermined motion. Dashed where
Qac Mixed alluvium and colluvium (Holocene/Pleistocene)—Sand, silt, clay, and gravel deposited approximaizly located and dofied wheve concealed by swrfietal deposits
mainly along intermittent streams and rivers; includes slope wash and smaller alluvial fan . . L . .
deposits that coalesce with alluvium and youngest low level terrace deposits ‘_I_ Anticline—Trace of axial plane and direction of plunge compiled from source mapping or
determined by field dip measurements and by photo interpretation. Dashed where
Windblown sand (Holocene/Pleistocene)—Primarily gray quartz sand; includes active and appr(l)?cunately hlocatgd; hdotted BRI conceallf?d bby BlERat dlepoeiie. SRS
inactive (stabilized) sand dunes trending southwest to northeast, especially in the area northeast anticlines are: showr by shoTier armew o steeper. dm
10 ;o o g ;
gl s Cloud Creek terrestrial impact structure—Short dashed line indicates outside boundary of
Terrace deposits (Holocene/Pleistocene)—Beds of pebble and cobble gravels and lenses of silt == coniwlp e_ak; dashied lie wiihy bars 1ndlcat§s aqnular trough fault. BOth Tings are ¢ opcealed;
and sand locally cemented by calcium carbonate. Consist of uncorrelated terraces occurring strucgue is @l the tevel of the Tmassic-Trassc ungonforrmty. Lacation, descriptian, and
along present drainages, a few feet (0.6 m) to several hundred feet (61 m) above modern flood terminology from Stone (1999) and Stone and Therriault (2003)
plains 107°00"W 106°300"W 106°00'W
AOON — — — : 44°00'N
Tertiary sedimentary rocks ’ VA
Wasatch Formation (Eocene and Paleocene?)—Lenticular interbeds of gray to light-brown,

fine- to coarse-grained, locally conglomeratic, feldspathic to arkosic, cross-bedded sandstone;
dark- to light-gray or brown or greenish-gray shale, claystone, and siltstone. Subbituminous and

lignitic coal beds and carbonaceous shales occur locally. Thicknesses of over 2,400 feet (730 m)
in the Powder River Basin, but only the lowermost part exposed on this quadrangle (description
based on Kohout, 1957) )
LU ey 43150'N
Fort Union Formation £ A
Tt Tongue River and Lebo Shale Members undivided (Paleocene)—Yellowish-gray sandstone Ay A
and siltstone; coals and carbonaceous shales; and, locally, thin lenses of conglomerate. AN A F
Thickness ranges from about 1,725 to 2,825 feet (525 to 861 m) (Denson and others, 1995) S 44
Tullock Member (Paleocene)—Distinguished from the conformably overlying Lebo Member ] A LTSS
by its drab appearance and massive sandstone units. Interbedded tan to buff sandstone, siltstone, WA A I A A P P&
dark brown and gray carbonaceous shale, and thin coal beds. Thickness 750 to 1,850 feet (229 126 ) e / ) / Vi S i Py 1 -
to 564 m) (description and thicknesses from Denson and others, 1995) 430N ———= : = : ' . —!- 43°00'N
107°00"W 106°300"W 106°00"W
~ Upper Cretaceous sedimentary rocks INDEX T(_) GE_OLOGIC MAPPING .
% - (numbers are those listed in the sources of geologic data)
o) Lance and Meeteetse formations and Lewis Shale undivided
REFERENCES CITED AND SOURCES OF GEOLOGIC DATA
Lance Formation—Gray shale and drab brown, massive lenticular, concretionary sandstone;
thin coal beds in lower half. In southwestern corner of quadrangle consists of white to light gray 1 Crist, M.A,, and Lowry, M.E., 1972, Ground-water resources of Natrona County, Wyoming: U.S.
sandstone, massive to cross-bedded, and thin beds of carbonaceous and gray shale. Thickness Geological Survey Water-Supply Paper 1897, scale 1:125,000.
1,000 to 2,500 feet (300 to 760 m) (Ver Ploeg and others, 2004)
Cserna, E.G., Kerns, G.J., and Laraway, W.H., 1983, Bedrock geologic map of the Pine Mountain—
Meeteetse Formation—Light-gray friable sandstone interbedded with dark-gray carbonaceous Oil Mountain area, Natrona County, Wyoming: U.S. Geological Survey Open File Report 83-748.
shale and yellowish-colored bentonitic claystone. Only occurs in southwestern corner of
quadrangle where it is combined with the Lance Formation and overlying and underlying Denson, N.M., Gibson, M.L., and Sims G.L., 1995, Geologic map showing thickness of the Upper
tongues of the Lewis Shale. Thickness 400 feet (122 m) (description from Cserna and others, Cretaceous Pierre Shale in the south half of the Powder River Basin, northeastern Wyoming and
1983) adjacent areas: U.S. Geological Survey Miscellancous Investigations Series Map 1-2380-B, scale
1:200,000.
Fox Hills Sandstone—Brownish gray to yellow-brown sandstone interbedded with siltstone and
dark sandy shale containing marine fossils. The sandstone is characterized as a coarsening 2 Greer, P.L., King, JK., and Ver Ploeg A.J., 1987, Preliminary map of known surficial structural
upward sequence. Thickness approximately 150 to 200 feet (45 to 60 m) (Ver Ploeg and others, features for the Arminto 1°x 2° Quadrangle: Wyoming State Geological Survey Open File Report
2004) 87-1G, scale 1:250,000.
Lewis Shale—In Powder River Basin consists of dark-gray shale with thin laminae of light- gray Gregory, RW._, and Ver Ploeg, A.J., 2006, Preliminary geologic map of the Bill 30" x 60” Quadrangle,
siltstone; fine-grained sandstone in upper half of unit. Upper 15 feet (5.5 meters) grades into Converse and Campbell Counties, Wyoming. Wyoming State Geological Survey Open File Report
light colored sandstone of the Fox Hills Formation. Contact with Fox Hills placed at 6-inch 06-7, scale 1:100,000.
(15-cm)-thick bentonite layer. Thickness about 1,000 feet (300 m) (description and thickness
modified from Love and others, 1979). In southwestern corner of quadrangle consists of a 171- Hunter, J., Ver Ploeg, A.J., and Boyd, C.S., 2005, Geologic map of the Casper 30’ x 60’ Quadrangle,
, < el NS /T ¢ .A ; 7 18 / ‘ ) i . )/ ) Y o o i I e 7 & AR 2 s ] T . foot (52 m)-thick upper marine tongue of light to dark gray shale and a 305-foot (93 m)-thick Natrona and Converse Counties, central Wyoming: Wyoming State Geological Survey Map Series
- ém,,)‘j , U \NAN T arte\NL | s~ ) = st/ o s Y 3V | e : 7 s s (] | Ny e 1) A g f P S B 7 b N - Q. N g o AT . F L N i (L : R lower marine tongue of light to dark gray shale, separated by 400 feet (122 m) of non-marine 65, scale 1:100,000.
“ . Q,‘/“Z”””%“\’ I I A UL N A VT TSN N T Ly, S S 'S = A7F bk Willea) =~ 71 ARl g R Y L e g - | A »_ AgtieAd Ve A - T el —fr 0 Meeteetse Formation (Cserna and others, 1983)
A 2 : : N v BV e | J o ~ SIS ' A | ) L : - A AT = ' ' E=tenc [ F 2 : ! 2 s - Kohout, F.A., 1957, geology and ground-water resources of the Kaycee irrigation project, Johnson
a Mesaverde Formation—Light gray to yellowish gray fine- to medium-grained sandstone and County, Wyoming: U.S. Geological Survey Water Supply Paper 1360-E, p. 321-374, scale
}!"uk interbedded dark greenish gray shales, with a brown carbonaceous shale near the top. Capped 1:31,680.
1. by the Teapot Sandstone Member (not mapped separately), an 8-foot (2.4 m)-thick white fine-
grained cross-bedded sandstone. Parkman Sandstone Member (not mapped separately) in lower Love, J.D., Christiansen, A.C., Earle, J.L., and Jones, R.W., 1979, Preliminary geologic map of the
part of formation commonly contains brown weathering calcareous concretions. Thickness up Casper 1°x 2° Quadrangle, central Wyoming: U.S. Geological Survey Open-File Report 79-961,
to 750 feet (229 m) (Ver Ploeg and others, 2004) map, scale 1:250,000, and pamphlet, 13 p.
Cody Shale—Dark gray calcareous fossiliferous marine shale interbedded with light gray fine- 3 Nissen, T., 1992a, Geologic map of the Roughlock Hill 7.5-minute Quadrangle, Natrona and Johnson
grained sandstone, with numerous bentonite beds in the upper two-thirds of the formation. Counties, Wyoming: Unpublished map, scale 1:24,000.
Septarian concretions common throughout the shale units. An upper glauconitic fine-grained
shaly sandstone (Shannon Sandstone Member) approximately 100 feet (30 m) thick occurs 4 Nissen, T., 1992b, Geologic map of the Willow Springs 7.5-minute Quadrangle, Natrona and Johnson
about 1,000 feet (300 m) below the top of the formation. Thickness 3,000 to 3,300 feet (900 to Counties, Wyoming: Unpublished map, scale 1:24,000.
1,000 m) (description and thickness modified from Kohout, 1957)
5 Richardson, E.E., 1957, Geologic and structure contour map of the Tisdale Anticline and vicinity,
Frontier Formation—Gray to black shale, and siltstone, bentonite beds, and “salt and pepper” Johnson and Natrona Counties, Wyoming: U.S. Geological Survey Oil and Gas Investigations Map
sandstone. First Wall Creek Sandstone Member forms top and Second Wall Creek Sandstone OM-197, scale 1:31,680.
Member occurs lower in the section. Contact with the underlying Mowry Shale is at the base of o .
a 4- to 6-foot- (1.2 to 1.8 m)- thick bentonite bed, locally referred to as the “Clay Spur Stone, DS 1999,.C¥oud Creek: A possible 1mpaqt structur(? on the Casper arch, Wyoming: Rocky
Bentonite”. Thickness approximately 800 to 850 feet (240 to 260 m) (description and thickness Mountain Association of Geologists, The Mountain Geologist, v. 36, no. 4, p. 211-234.

modified from Ver Ploeg, 2004)

Stone, D.S., and Therriault, A.M., 2003, The Cloud Creek structure, central Wyoming, USA: Impact
origin confirmed: Meteoritics and Planetary Science, v. 38, p. 445-455.

Upper and Lower Cretaceous sedimentary rocks

Mowry Shale, Muddy Sandstone, and Thermopolis Shale undivided Ver Ploeg, Al 2004.1, Geologic map'of the Poker Butte' 1:24,000-scale Quadrangle, Johnson County,
Wyoming: Wyoming State Geological Survey Open File Report 04-13, scale 1:24,000, color.

Mowry Shale (Upper Cretaceous)—Hard, dark gray siliceous shale that weathers silver gray
and contains thin bentonite beds and abundant fish scales. Lower unit is dark gray to black
nonresistant shale with thin interbedded white fine-grained ledge-forming sandstone near the
base, grading into the underlying Muddy Sandstone. Contact with overlying Frontier Formation

Ver Ploeg, A.J., Boyd, C.S., and Mulbay, JM., 2004, Geologic map of the Kaycee 30” x 60’
Quadrangle, Johnson and Campbell Counties, Wyoming: Wyoming State Geological Survey Map
Series 63, scale 1:100,000.

|

is at the base of the persistent “Clay Spur Bentonite.” Thickness approximately 350 feet (107
e m) (description and thickness modified from Ver Ploeg, 2004) 6 Wittke, S.J., 2006, Preliminary geologic map of the Midwest 30” x 60” Quadrangle, Natrona, Converse
fﬁ: and Johnson Counties, Wyoming: Wyoming State Geological Survey Open File Report 06-6, scale
= E Muddy Sandstone (Lower Cretaceous)—Tan to gray fine- to medium-grained friable to well 1:100,000, color.
- lithified sandstone that is 5 to 30 feet (1.5 to 9 m) thick. Easily identified by its drab color and
grains of black minerals (description and thickness modified from Ver Ploeg, 2004) 112°W Hiew 1o°w 109°w 108°W 107°W 106°W 105°W 104w
Base map from U.S. Geological Survey 1:100,000 - scale - Prepared in cooperation with and research supported by the Thermopolis Shale (Lower Cretaceous)—Dark gray to black soft fissile shale with some - T nm T —T7 . o SM063 |
metric topographic map of the Miawest, Wyoming 20 Klometers 2 1400 L U.S. Geological Survey, National Cooperative Geologic Mapping interbedded bentonite layers. Ironstone concretions appear in the lower portion of the formation. S M Yorowstone | MS-64 e SMo72
30" x 60" Quadrangle, 1981 = ' ' ' ' ' ' ' ' I SCALE 1:100.000 l l l “ Program, under Cooperative Agreements 05HQAG0062 and Thickness 160 to 200 feet (4§ to 60 m) (description and thickness modified from Ver Ploeg . o RSN natonat Park N O e e s T
o ) N _] 06HQAGO0049. The views and conclusions contained in this 2004) ’ i . ' ' b - OFR 06-8
Projection: _Unlversal Transverse Mercator (UTM), zone 13 Contour Interval 20 meters document are those of the author and should not be interpreted Ashton Yellowstone! | ) _— 1Ms-59 Ms-49 SM 06-2
North American Datum of 1927 (NAD 27) 0 1 2 3 4 5 6 7 8 9 10 1 12 Miles 0 5,000 10,000 15,000 20,000 25,000 30,000 35,000 40,000 45,000 50,000 55,000 60,000 65,000 Feet i - as necessarily representing the official policies, either expressed . . adond | |[National Park 5| yofict Basin | Worland Buffalo
10,000-meter grid ticks: UTM, zone 13 . | == = - T : T : I : I : I : 3 = - - : | : I E I I I I 1 E 3 ' ‘1 \ \ or implied, of the U.S. Government. Lower Cretaceous and Jurassic sedimentary rocks | + e e
25,000-foot grid ticks: Wyoming State Plane Coordinate ' 1[ 1 [I #7 Rexburd || Jackson Lake|| The Ramshim| Thermopors B CM* ﬁam
b

| i j -KJm Cloverly and Morrison Formations undivided -: f { I
| } Digital cartography by Seth J. Wittke and Alice J. Vogelmann i
B

System, east central and east zones ‘

Gannett Peak Riverton Lysite Michwest

* ’ |
GN " - L—I ’J Cloverly Formation (Lower Cretaceous)—A tripartite unit consisting of a basal tan to white, o ERlm Jackson
L I - People with disabilities who require an alternative form of communication in coarse-grained sandstone and chert pebble conglomerate, locally cross-bedded; and overlain by r “ 2 = -
i icati i i i d buff and le cl interbedded with thin black shale beds in the middle; and ) SMO07-3 | OFR022 MS55 SM 05-1 SM 07-2
order to use this publication should contact the Editor, Wyoming State variegated buff and purple claystones interbedded with thin black shale beds in the nmiddle; an Soda Springs | e

102 || J l (?KjIUILS GEOLOGIC M AP OF THE MIDWEST 3 O' X 60' QU ADR ANGLE, N ATRON A, QUADRANGLE LOCATION Geological Survey. TTY Relay Operator 1 (800) 877 - 9975. an upper gray to buff to brown, fine- to coarse-grained, resistant slabby sandstone and siltstone, ‘ ; open | ki ‘_ LA Mrﬁ:m | Seaper I 'm"?m Li(_“'

18 MILS locally referred to as the “Rusty Beds.” Thickness approximately 100 to 300 feet (30 to 90 m) B ' °£ﬁ'3?f§.‘ |
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Users of these maps are cautioned against using the data at scales different from those at which the maps were compiled. Using this data at a larger scale Morrison Formation (Upper Jurassic)—Pale-green, olive-green, blue-green to maroon and — ( OFR047 SM07-1 ‘

Additional copies of this map can be obtained from: pee ; B e b ]
Wyoming Staﬁe Geological guwey UTM GRID CONVERGENCE (GN) ¥ will not provide greater accuracy and is, in fact, a misuse of the data. chalky, white, variegated calcareous and bentonitic claystones interbedded with light-gray, fine- A Lot “Basn Aol _Ed'cme = i ere " oo
P.O.Box 1347  Laramie, WY 82073-1347 Lol MAGNET'CD?ESEK\IQEOA'\L(P%@)Q&EEQTER OF SHEET Seth J. Wittk grained, friable, cross-bedded silty sandstones. Dinosaur bones and bone fragments are common B ] R 040 H@%ﬂ
Phone: (307) 766-2286  Fax: (307) 766 - 2605 ¢ - WIKC The Wyoming State Geological Survey (WSGS) and the State of Wyoming make no representation or warranty, expressed or implied, regarding the use, in the upper part of the section. Thickness approximately 100 to 300 feet (30 to 90 m) Ogden =/anston | Firchole Canyon ' ’ —— i Laianis
Email: sales@wsgs.uwyo.edu 2007 accuracy, or completeness of the data presented herein, or from a map printed from these data. The act of distribution shall not constitute such a (description and thickness modified from Love and others, 1979) 41°N- o e . -
warranty. The WSGS does not guarantee the digital data or any map printed from the data to be free of errors or inaccuracies. — ] ]
. . . . . . . j C - . ; soho Current map Maps i progress Published maps Proposed maps
Notice to users of Wyoming State Geological Survey information: Most information produced by the o o . _ _ o _ Sundance Formation (Upper and Middle Jurassic) —Upper part is gray to greenish-gray L == L] ]
W me State Geoological S (WSGS) i blic d S t ighted d b d The WSGS and the State of Wyoming disclaim any responsibility or liability for interpretations made from these digital data or from any map printed glauconitic shale with an upper layer consisting of slabby shale and calcareous sandstone that KEY TO ABBREVIATIONS
omin atc ucologica urve 1S public domain, 1S not Copyri C and ma € usc o o s : : : 2 ooali s ; : i3
‘y g o g Y ' p > Py ety G y S from tl.lese. d1g1tal. data, and for any decisions based on the digital data or printed maps. The WSGS and the State of Wyoming retain and do not waive weathers brown .and is slightly g.lauconltlc. Middle part is re.d ar.ld gray nonglaucomt.lc sandstone Wyoming State Geological Survey maps: Map Series (MS), Open File Report (OFR), Hazards Section Digital
without restriction. We ask that users credit the WSGS as a courtesy when using this information in sovereign immunity. and shale and thin gypsum and limestone beds. Lower part is thick-bedded gray to pink Map (HSDM), and unpublished STATEMAP project (SMP).
hel . Thi 1i blished and blisked ials i T 1 o F sandstone. Thickness approximately 550 feet (170 m) (description and thickness modified from ’
Whols: or . pare. TS applics o publisher and uapuhishcd macnas o prAcd of CleHmame. 0. The use of or reference to trademarks, trade names, or other product or company names in this publication is for descriptive or informational purposes, Love and others, 1979) INDEX TO 1:100,000-SCALE BEDROCK GEOLOGIC MAPS
Contact the WSGS if you have any questions about citing materials or preparing acknowledgements. or is pursuant to licensing agreements between the WSGS or State of Wyoming and software or hardware developers/vendors, and does not imply OF WYOMING
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